[Neural crest and multiple endocrinopathies].
Multiple endocrine neoplasia type 2 (MEN 2) is a cancer syndrome which comprises three related disorders, MEN type 2A (MEN 2A), type 2B (MEN 2B) and familial medullary thyroid carcinoma (FMTC), MEN 2A is characterized by the association of MTC, a tumour arising from thyroid C-cells, pheochromocytoma and parathyroid hyperplasia. In addition to the thyroid cancer, MEN 2B associates pheochromocytoma, mucosal neuromas, ganglioneuromatosis of the digestive tract and skeletal abnormalities. In FMTC, the MTC is the sole clinical manifestation. MEN 2 is a dominantly inherited neural crest disorder caused by germline mutations of the RET proto-oncogene. The RET gene encodes a receptor tyrosine kinase, which displays a cadherin-like domain and a cysteine rich motif in its extracellular part. Missense mutations at one of five cysteines clustered in the extra-cytoplasmic domain of RET have been identified in the majority of the MEN 2A families and in two-thirds of FMTC. A single point mutation leading to the replacement of a methionine by a threonine within the tyrosine kinase domain has been detected in almost all cases of MEN 2B. We have screened 170 french MEN 2 families and a germline mutations in the RET gene have been identified in 92% of cases. Moreover, we confirmed the significant correlation between the nature, the position of the RET mutations and the clinical phenotype. The accurate identification by DNA testing of individual predisposed to MEN 2 suggests new protocols of treatment. Thyroidectomy as early as 6 years of age in individuals with MEN 2 mutations has been recently advocated by clinicians. We further provide evidence that MEN 2A and MEN 2B mutations convert the RET proto-oncogene in a dominantly-acting transforming gene due to the ligand-independent constitutive activation of the tyrosine kinase. Finally, we have constructed transgenic mice carrying the RET gene carrying a MEN 2A mutation fused to the calcitonin gene related peptide/calcitonin promoter. Animals of three independent transgenic lines developed C-cell hyperplasia and subsequently MTC with a complete penetrance. Taken together, these findings indicate that MEN 2A form of RET is oncogenic in thyroid C-cells, and suggest that these transgenic animals should prove a valuable model for hereditary MTC. Future work should yield insights in the signaling pathways subverted by the RET-MEN 2 proteins.